Thailand has traditionally pursued an aggressive enforcement-based anti-illicit drug policy in an effort to make the country "drug-free." In light of this ongoing approach, we sought to assess impacts of enforcement on drug use behaviors among a cohort of injection drug users (IDU) in Thailand. We examined drug use patterns among IDU participating in a cross-sectional study conducted in Bangkok (n = 252). Participants were asked to provide data regarding patterns of drug use in the previous six months, including types of drugs consumed, method of consumption, frequency of use, and weekly income spent on drugs. We also conducted bivariate analyses to identify a possible effect of a reported increase in police presence on measures of drug use and related risk behaviors among study participants. One hundred fifty-five (61.5%) individuals reported injection heroin use and 132 (52.4%) individuals reported injection midazolam use at least daily in the past six months. Additionally, 86 (34.1%) individuals reported at least daily injection Yaba and Ice (i.e., methamphetamine) use. Participants in our study reported high levels of illicit drug use, including the injection of both illicit and licit drugs. In bivariate analyses, no association between increased police presence and drug use behaviors was observed. These findings demonstrate high ongoing rates of drug injecting in Thailand despite reports of increased levels of strict enforcement and enforcement-related violence, and raise questions regarding the merits of this approach.
Findings
Drug users in Thailand continue to face a variety of harms. In addition to the health risks associated with the consumption of illicit drugs through injection and other means, Thai drug users face stigmatization and an elevated risk of violence as a result of their government's 'hard line' response to illicit drug use [1] . In February 2003, the Thai government implemented a widely-publicized "War on Drugs" aimed at disrupting a burgeoning demand for methamphetamines [2] . The stated goal of this campaign was to make Thailand "drug free" by targeting drug dealers [1, 3] . It has been reported that over 2,200 people, not necessarily drug dealers, were killed during its implementation [3] . Despite a massive outcry from human rights groups and a government pledge to treat drug users "as patients, not criminals" [4, 5] , the reinstitu-tion of the Thai "War on Drugs" was announced in February 2008. At that time, Thailand's interior minister Chalerm Yubamrong publicly stated that the crackdown would continue even if "thousands of people have to die" [6] .
Little is known regarding the effect of the Thai War on Drugs on demand for illicit drugs, though recent studies suggest that this campaign may have altered drug use patterns among illicit drug users and reduced consumption of methamphetamine among youth in the short term [7, 8] . However, the campaign may have also contributed to a systematic underreporting of illicit drug use and related risk behaviors and may have increased the misuse of diverted licit drugs [7] . This campaign was implemented in response to a massive increase in methamphetamine use among Thais since the mid-1990s, as well as a steady increase in heroin injection that has been linked to the effective eradication of the country's indigenous opium cultivation industry beginning in the 1970s [7] . Research further suggests that the Thai government is continuing to rely on drug crackdowns as a primary response to illicit drug use in the country [9] . We therefore sought to determine the effect of a perceived increase in police presence on drug use patterns among a cohort of Thai injection drug users (IDU) after the announcement of a second Thai "War on Drugs" in April 2008.
The Mitsampan Community Research Project (MSCRP) is a collaborative research project involving the British Columbia Centre for Excellence in HIV/AIDS (Vancouver, Canada), the Mitsampan Harm Reduction Center (Bangkok, Thailand), the Thai AIDS Treatment Action Group (Bangkok, Thailand), and Chulalongkorn University (Bangkok, Thailand). During July-August of 2008, the research partners designed and undertook a cross-sectional study involving IDU recruited from the community through peer-based outreach efforts and word of mouth. Study participants were invited to attend the Mitsampan Harm Reduction Center to participate in the study and all participants provided informed consent and completed an interviewer-administered questionnaire eliciting demographic data as well as information about drug use, health risk behaviors, interactions with police and the criminal justice system, and experiences with health care. All participants were given a stipend of 250 Baht upon completion of the questionnaire. The study has been approved by the Research Ethics Boards of the University of British Columbia and Chulalongkorn University.
For the present analysis, participants were asked to provide detailed data regarding patterns of drug use in the previous six months, including types of drug consumed, method of consumption, frequency of use, and weekly income spent on purchasing drugs. This time period coincided with the implementation of a second "War on Drugs" by the Thai government. We also conducted bivariate analyses in which our dependent variable was a perceived increase in police presence. Specifically, participants were asked the following question: "In the past six months, have you noticed an increase in police presence where you obtain or use drugs?" Independent variables of interest were defined as dichotomous measures of frequent (i.e., ≥ daily vs. < daily) injection use of heroin, Yaba or Ice use (i.e., two types of methamphetamines; Yaba translates as "crazy drug" and is produced as a tablet that typically contains methamphetamine and caffeine and is sometimes smoked, while Ice is a smokable form of methamphetamine), illicit (i.e., non-prescribed) methadone use, binge drug use (Yes vs. No), involvement in the sex trade (Yes vs. No) and involvement in drug treatment (Yes vs. No). We also conducted bivariate analyses between our dependent variable of interest (a perceived increase in police presence) and age and gender (male vs. female or transgender). All drug use and behavioral variables refer to the six months prior to the interview. We examined the bivariate associations between each independent variable and a reported increase in police presence using the Pearson X 2 test. Fisher's exact test was used when one or more of the cells contained values less than or equal to five. Significance was set at the p ≤ 0.05 level in our analyses. All p-values are two-sided.
Two hundred and fifty-two individuals were recruited, including 66 (26.2%) women and 5 (2.0%) transgendered individuals. The median age was 36.5 years. The average weekly income spent on drug use was 423 baht (approximately 12 USD). See additional file 1: Table S1 for drug use frequencies reported by our cohort participants. Heroin was the most commonly injected drug, with 155 (61.5%) individuals reporting injection heroin use at least once a day, and 229 (90.9%) individuals reporting at least weekly injection use of heroin in the past six months. The second most commonly injected drug was midazolam, with 132 (52.4%) individuals reporting injection drug use at least once a day in the past six months. Also of note were high levels of Yaba and Ice use, with 86 (34.1%) participants reporting daily injection use and 58 (23.0%) participants reporting daily non-injection use of these drugs. Finally, 73 (29.0%) participants reported using non-injection illicit methadone at least once a day.
In total, 137 (54.4%) participants reported observing an increase in police presence where they purchase or consume drugs in the six months prior to being interviewed. When we performed bivariate analyses to determine the possible association between a reported increase in police presence and drug use patterns, we found no significant associations between our dependent variable and measures of drug use severity or the frequency of binge drug use, involvement in the sex trade, or uptake of addiction treatment among our cohort. Results of bivariate analyses are shown in Table 1 .
In this cross-sectional study of drug use patterns among a cohort of Thai IDU, we observed high reported levels of daily injection heroin, midazolam and methamphetamine use, as well as high levels of daily non-injection illicit methadone use. Additionally, although more than half of the cohort participants reported observing an increase in police presence in the six months prior to being interviewed, the time period following the announcement of a renewed drug war, we found no significant bivariate associations between a perceived increase in police presence and a variety of indicators of drug use severity and related risk behaviors among our cohort.
The high levels of injection drug use and polydrug use that we observed among this cohort as well as the apparent negligible impact of an increase in police presence on intensity of drug use or related risk behaviors raise concern given Thailand's continued reliance on an aggressive, and often violent, enforcement-based approach to drug control [9] . The high level of injection midazolam use that we observed among study participants is also of interest. Midazolam is a prescription benzodiazepine and our data suggest that some Thai IDU may be substituting illicit drug use with the misuse of this licit drug. Previous studies have found that a transition or increase in injection drug use as well as an initiation of, or increase in, misuse of licit drugs may occur among drug using populations experiencing an increase in drug enforcement or a decrease in the supply of illicit drugs [8, 10, 11] . Studies of Thai IDU have also suggested that increases in midazolam injection may have been related to declines in the availability of heroin and subsequent increases in the price of this drug [12] . However, it is notable that heroin injection was widespread among IDU in this cohort. It is also useful to compare the drug use behaviours that we observed among our cohort with results from other studies in our setting. For instance, in a study conducted by Wattana et al. using data from 2004, 19% of a cohort of IDU in Bangkok reported engaging in heroin injection and 2% reported engaging in either injection midazolam or methamphetamine use [13] . These levels are much lower than those we Our study has several limitations. First, our sample was not randomly selected and our findings may not therefore be generalizable to other Thai IDU. Second, due to the cross-sectional study design we caution against inferring a causal association between the independent variables we identified in the present study and a reported increase in police presence among Thai IDU. Specifically, we were unable to compare previous levels of midazolam use among our cohort with the levels reported in this study.
As such, we cannot conclude that midazolam use has increased among our sample, though it is noteworthy that the substitution of heroin for midazolam has been observed among other samples of Thai illicit drug users [12] . We were also unable to compare previous levels of arrests with recent levels of arrests among our cohort participants, and we were therefore unable to determine whether arrests increased among Thai IDU upon the implementation of the second Thai War on Drugs, though reports from our study setting suggest that this likely occurred [2] . Further, although more longitudinal research is needed in this area, our study nevertheless reveals high levels of drug use and risk behavior in the presence of an aggressive drug law enforcement campaign. Third, we relied on self-report and socially stigmatized behaviors may therefore have been underreported. Fourth, while we found no significant association between a reported increase in police presence and a number of indicators of drug use or risky drug using behaviors, this may be related to the size of the sample included in this study. However, we note that we have been able to use this sample to detect associations between drug use and HIV risk behaviors (syringe sharing) and drug-related harms (overdose) (data not shown), and we observed no trend towards a significant association between our independent and dependent variables. Regardless, we cannot rule out the possibility of a Type II error.
In summary, we observed high levels of use of diverse types of illicit and licit drugs by both injection and noninjection among a cohort of Thai IDU. We found no association between a reported increase in police presence and a variety of indicators of intensity of drug use and related risk behaviors. These findings, considered alongside reports of extrajudicial killings and other human rights violations accompanying Thailand's drug control strategy, suggest that a reevaluation of the country's reliance on enforcement and violent crackdowns to curtail illicit drug use is urgently needed.
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